organization. There is at least one example in which two paralogous archaeal histones show partial resemblance to an H3/H4 dimer [6] . A four amino-acid insertion into the Loop 1 region of Nanoarchea equitans histone NEQ288 differentiates it from NEQ348, in parallel to the differentiation between eukaryotic histone H3 with a five amino acid insertion in Loop 1 relative to that of H4. Purification of NEQ288 showed that it forms only dimers, but when mixed with equimolar amounts of NEQ348, tetramers were produced that wrapped DNA into 90-bp particles. Perhaps in the lineage leading to eukaryotes, a histone underwent a similar insertion into Loop 1 as a first step to forming an (H3/H4) 2 obligate tetramer.
The evidence that gene regulation involving multimerization is an ancestral function of archaeal histones challenges the assumption that nucleosomes evolved only for packaging the genome, and gene regulatory functions were acquired later [4] . Considering that phylogenetic analysis has proven insufficient to resolve the deep branches that separate the three domains of cellular life [7] , we can only speculate as to the functions of nucleosomes in the last common ancestor of eukaryotes. Key functions of eukaryotic nucleosomes, including genome packaging and protection of DNA from damage, were already well developed in various Archaea eons before the emergence of modern eukaryotes. However, mitosis is a defining feature of eukaryotic chromosomes that required at least two innovations not found in Archaea: the condensation and decondensation of chromosomes during the cell cycle, and centromeres, which mediate segregation of chromosomes to the poles. Tight packaging into metaphase chromosomes may have favored regular discrete particles separated by flexible linkers over stiff rod-like multimers. In contrast, rod-like multimers of tandemly repeated centromeric nucleosomes may provide a solid foundation for a kinetochore that can withstand pulling forces at anaphase. Stacked multimers might explain the unusual physical properties of the human centromeric complex [8] and the evolution of tandem 'satellite' repeats at the centromeres of most plants and animals. Perhaps the ancestral differentiation of two very different histone variants, H3 to tightly package mitotic chromosomes [4] , and its cenH3 (CENP-A) 'deviant' [9] with a rapidly evolving Loop 1 [10] , have their respective counterparts in discrete tetramers and continuous multimers of Archaea. Arguably the world's rarest insect -the Lord Howe Island 'tree lobster' -is being brought back from the brink. A recent study has confirmed the identity of this species using genomic data, which backstops its reintroduction to this World Heritage listed oceanic island.
Oceanic islands have long been posited as evolutionary powerhouses, with Darwin's finches [1] and Hawaiian drosophilid flies [2] given as textbook examples. At the same time that we marvel at insular radiations they are at heightened conservation risk through the impost of human activity. The IUCN Red List [3] demonstrates that oceanic islands have a disproportionate number of designated extinct and threatened species relative to the area they occupy, as exemplified by the impact of invasive rats on insular avifauna [4] . It is also known that invasive rats have impacted the survival of flightless macroinvertebrates, causing local extinction on offshore islands of New Zealand [5] . This scenario exists on Lord Howe Island (LHI) ( Figure 1A ), a UNESCO designated World Heritage site in the southwest Pacific, where a charismatic species of stick insect, colloquially referred to as a 'tree lobster' (Dryococelus australis) ( Figure 1C ), was presumed to be extinct by the mid 1930s, because of predation by the ship rat (Rattus rattus), which was accidentally introduced in 1918 [6] . Its remarkable rediscovery in 1964 (as remains) and 2001/2002 (as live specimens) on the nearby islet of Ball's Pyramid ( Figure 1B ) [6] , which is devoid of rats, and a successful ex situ breeding program at the Melbourne Zoo [7] , provides a material basis for its re-establishment on LHI, subject to extirpation of the ship rat. The paper by Mikheyev et al. entitled 'Museum genomics confirms that the LHI stick insect survived extinction', and published in this issue of Current Biology, now presents new genomic discoveries that are fundamental to the recovery program [8] .
The main empirical aim of their paper was to assess a 'sticky' question -is there only one species? Mikheyev et al. and others [6] recognised that historic museum collections from LHI and those reared from Ball's Pyramid display morphological differences, sufficient enough to bring into question their conspecificity. To test this species problem, Mikheyev et al. employed shotgun sequencing to establish nuclear and mitochondrial genome references, from captive breed specimens, originally sourced from Ball's Pyramid. The authors found the nuclear genome to be huge (4.2 Gb) and a likely hexaploid, which is consistent with known polyploidy in the stick insect order Phasmatodea [9] . They also report the mitochondrial genome to be composed of 16K+ bp. When the mitochondrial data from the captive breed specimens were compared to those of the re-sequenced historical collections from LHI, the within and between population differences were found to be <1%, which is no more than intraspecific variation. The authors thereby concluded that the LHI and Ball's Pyramid populations are one and the same species, and as a result D. australis can no longer be presumed to be extinct. The authors then promoted the need for taxonomic validation in conservation efforts at the species level, and the emerging role of museum collections in this domain, now that genomic information can be unlocked from historic specimens using modern methods.
Although the LHI stick insect was never officially listed as extinct, anecdotal evidence from the mid-1930s [6, 10] and subsequent surveys [10] [11] [12] were sufficient to presume its extinction on LHI. Its rediscovery on Ball's Pyramid generated media attention worldwide and its promotion as the world's rarest insect was not mere hyperbole. Turnover in extinction lists is well documented and it is not uncommon that organisms listed as extinct are subsequently rediscovered (viz. Lazarus effect) [13] . In the case of the LHI stick insect only a few dozen specimens were found on Ball's Pyramid, and it can be inferred that it was on its proverbial last legs, hanging on for at least 80 years.
There are still fundamental questions that require explanation about the presence and survival of the LHI stick insect on Ball's Pyramid. This islet is a sheer rocky outcrop, that rises to ca. 550m [6] , and is devoid of trees. Moreover, it is separated from LHI by 23 km of open ocean and a 700 m deep trench, and there is no evidence that LHI and Ball's Pyramid have been connected [6, 14] . How this heavily set flightless insect got to Ball's Pyramid is unknown, and a matter of conjecture, with mediation by seabirds, egg rafting and by fishermen (this stick insect was known to be used as bait) suggested [6] . How it survived on such a hostile islet is even more remarkable, seemingly with a highly conserved mitochondrial genome. Considering its very low population size, one would typically expect inbreeding, theoretically leading to a rapid demise of the species. However, as the LHI stick insect is a putative hexaploid, then each individual would possess considerable genetic variability, making the population putatively responsive to the harsh conditions of the islet, a scenario not lost on Mikheyev et al.
Mikheyev et al. have answered the riddle of the identity of the stick insect found on Balls' Pyramid, overcoming some of the conceptual and legislative impediments to its restoration on LHI. It does face additional obstacles, foremost amongst them is the challenge of eradicating the ship rat (and to a lesser extent the house mouse), no small task when considering the altitudinal range and habitat complexity of LHI [15] . There are also other factors to consider, such as cascading impacts [16] and the host plant preferences of the stick insect that need to be met [17] . Obstacles aside, a successful re-establishment of the LHI stick insect will serve as a flagship for invertebrate conservation on a global scale. It can also provide a window into the extraordinary species diversity of LHI, as well as the phylogenetic diversity of many of its taxa, including the LHI stick insect itself [17] . There are over 1,600 species of invertebrates on an island of 14.55 square kilometres, many of which are known from no other place, including species new to science [18] . Hopefully the LHI tree lobster can be restored to its rightful place amongst these other native species of LHI.
